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METHODS
M. coals was cultivated in the following me-
dium: phytone 10.0, dextrose 10.0, agar 15.5, cy-
cloheximide 04, and chioramphenicol 0.05. Two
methods were used to fix the hyphae—either a
phosphate buffered osmium tetroxide (which pre-
serves glycogen quite well for electron microscopy)
or a 1.5 percent unbuffered solution of potassium
permanganate. The addition of the detergent, so-
dium alkane sulfonate (1) to the latter greatly
enhanced penetration. The fixed hyphae were
rinsed in 3 changes of distilled water for 15 min-
utes, dehydrated in a graded series of ethanol,
and embedded in Maraglas (2). Polymerization
was carried out at 60° C for 48 hours. Sections were
cut with a diamond knife using a Porter-Blum
MT-2 microtome. All sections were post-stained
with lead citrate (3). Photographs were taken with
both the HU-11A Hitachi and RCA-EMU-3G elec-
tron microscopes.
OBSERVATIONS
The hyphae of M. coals are characteristically
elongate, filamentous structures. The cell walls are
similar to those of Neurosporo crosse (4) and 1?.
homotholllcus (5). The cell wall (Fig. 1) consists
of an outer thin, electron-dense layer and an inner,
broader fibrillar electron-lucid layer. Contrary to
the report (1), only the latter is involved in the
formation of the septal walls. The plasma mem-
brane (Fig. 1) was evident as a thin, electron-dense
delimiting structure, contiguous with the inner sur-
face of the cell wall. The hyphae were often multi-
and binucleated structures (Fig. 1). The nuclear
membrane was a double envelope with intervening
nuclear pores (Fig. 1). Only periodically, with
either fixative, did one observe any amount of
electron density variation in the nucleoplasm.
The mitochondria (Fig. 3), with double mem-
branes and cristae, displayed a basic architecture
unique for these organelles. Mitochondria, as usual,
gave no evidence of polarity and could be seen
scattered throughout the cytoplasm. Both filamen-
tous and spherical forms prevailed. The cristae
were quite extensive in M. coals and, at times, cx-
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tended across the interior. Thus the total mem-
brane surface was great.
The endoplasmic reticulum, though sparse, per-
vades the entire cytoplasm. The basic form of this
system is that of a narrow tubular element (Fig.
2). However, rather frequently small vesicular pat-
terns (Fig. 2) or highly dilated cisternae (Fig. 3),
the latter with homogeneous, electron-dense con-
tents, were seen. The cisternae are not to be con-
fused with the large vacuole (Fig. 2) surrounded
with a jagged electron-dense tonoplast which
membrane encloses an electron-lucid, fiocculent-like
material (6).
Glycogen (Fig. 1) was encountered in all hy-
phae. This inclusion had a tendency to be present
in clumped areas rather than being spread through-
out the cytoplasm. The size, density, and general
appearance of these electron-dense granules con-
forms completely with the description of glycogen
as seen in electron microscopy (7). Lipid inclu-
sions (Fig. 1) are also present in most hyphae.
Evidently, the lipids in M. coals contain few un-
saturated fatty acids and have reacted to a limited
degree, thus leaving the characteristic clear space
in the inclusion. Definite single membrane bound
vesicles with central bodies of high electron opac-
ity were seen (Fig. 2). These vesicles are always
present at the margins of the hyphae. Similar
structures have been reported in the hyphae of R.
rhisopodiformls (8). Of interest is the presence of
septal pores (Fig. 3). The passage of material
through this structure is apparent. The significance
of such a structure to expedite nuclear migration
and protoplasmic streaming is seen in Coprinus
logopus (9).
SUMMARY
A study of the fine structure of M. coals showed
hyphae to have a cell wall divisible into a thin
outer electron-dense area and an inner, broader,
fibrillar electron-lucid area. The plasma membrane
was a thin, single, electron-dense membrane con-
tiguous with the inner surface of the cell wall.
Hyphae were frequently multinucleated. Walls of
the nuclei were double and porous. Mitochondria
were of both spherical and filamentous variety with
extensive cristae. The endoplasmic reticulum was
sparse and appeared as narrow tubules, small vesi-
des, or dilated cisternae. Large vacuole with tono-
plast was often visible. Small vesicles with central
masses of high electron opacity were seen. Two
inclusions, lipids and glycogen, were invariably
present.
130
FINE STRUCTURE OF M. CANIS 131
FIG. 1. Upper micrograph shows the double nature of the cell wall (CW)—an outer thin
electron-dense area and an inner broader, fibrillar, electron-lucid area. The plasma membrane(PM) is visible as a thin electron-dense membrane. Lipid inclusions with characteristic clear
space are present (1). X 12,000. In the lower micrograph clumped areas of glycogen (G) are
visible. The hypha is hi-nucleated (n). The double nuclear membrane displays nuclear pores
(NP). X 23,500.
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Fm.2. Longitudinal view of a hypha. Single membrane limited yodels. with eentral bodies
of high electron opadty ate viable CV). X 10,600. The upper inset shows two of the bade
forms of endoplasnie reticulum; narrow tubules and anlU veScies (ER). X 55,500. The
lower Set Stows the large vacuole with jaaed electron-dense tonoplast and floceulent con-
tenth (VA). X 25,500.
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Fm. 3. A longitudinal view of a hypha showing the dilated cisternae of the endoplasmic
reticulum with homogeneous, electron-dense contents (ER). X 15,000. The upper inset shows
a simple septal pore and migrating material (SP). X 38,500. The lower inset shows mito-
chondria (M) with extensive cristae. X51,000.
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